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EXECUTIVE SUMMARY

This Validation Summary Report (VSR) summarizes the results and
conclusions of validation testing performed on the AlsyCOMP 003, V3.1
using Version i .? of the Ada* Compiler ValidatLion Capability (ACVC).
Th - AIvCOMP_003 is hosted on an IBM PC AT .,!,-rating under IBM DOS

-- . ing wo,:i ,arfor.:: i I junc. 1:,87 thri'uC June i 5K7 *i Xi'.,yS

Tnc. .:-lthao MA 02154 ur- .. the direction of thc! National Computing
- VF), a ccordinq ', Ada Validation Organization (AVO) policies

* ~ The AVF lt!ntified 2210 of h 2399 tests in ACVC
-, .8 to i prccsed during on--situ estLog of the compi ler.

,,-.,st' i-Vhdrawn at the ,.me of valiqation testing, as well .'_ 0

- z. xw&t).e tests that ofake ntse of flo.ting-point precic
ing that ippo-t- . by tl, . impleme.< ;Lion .ere not process. .

..Yr the 2210 tests were processed, results for Class A, C, D, oi- E
"!,-ts were examined for :orrect execution. Compilation listings for
Class B tests were analyzed fo,: correct diagn, is of syntax and
semantic errors. Compilation and link results of Class T. tests were 0
analyzed for correct detection of errors. There were 26 of the
proces:ooed tests determined to be inpplicable; The cemaining 2184,-
tests were passed.

* ,'-s of validation are summar'ized in the following table:

,r:- '. CHAPTER TOTAL

2 3 4 5 6 7 8 9 I0 ii 12 14

102 251 334 243 !6i 97 136 261 1219 32 218 218 2184

1- iled 0 0 0 0 0 0 0 0 0 0 0 0 0

fnapplicable 14 72 86 4 0 0 3 1 1 0 0 15 196

Withdrawn 0 5 5 0 0 1 1 2 4 0 1 0 19

( )TAT, 116 330 425 247 161 98 140 264 134 32 219 233 2399

The AVF concludes that these results demonstrate acceptable conformity -<

to ANSI/MIL-STD-1815A Ada.

*Ada is a registered trademark of th, United States Government •
(Ada Joint Program Office).
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CHA -RL"'K

INTRO00iJ: iI o[N

"?i.[ ,alidation Summary Report/%-J-V. describes the extent to which a
,.ic Ada compiler conforms to the Ada Stanlard. This report

explai.-s all technical terms used wilhin it and thoroughly reports the
result:: of testing this compiler using the Ada Compiler Validation
Capability (ACVC). An Ada compiler must be implemented according to
the Ada Standard and any implementation-dependent features must
conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented

i not in the Standard.

.JUowjh all validated Ada compilers conform to the Ada Standard,
,. ,,- : be understood that some differences do exist beLween
impliwentations. The Ada Standard permits some implementation

oenrncies-....-for example, the maximum length of identifiers or the
,aaximt1t values of intcger types. Other differences between compilers
result rrom characteristics of particular operating systems, hardware,
or irth1lementation strategies. All of the dependencies demonstrated
do- .1h1 process of testing this compiler are given in this report.

The information in this report is derived from the test results
produced during validation testing. The validation process includes
SW)mitting a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. The purpose of validating is
to ensure conformity of the compiler to the Ada Standard by testing
that the compiler properly implements legal language constructs and
that it identifies and rejects illegal language constructs. The
testing also identifies behaviour that is implementation dependent but
permitted by the Ada Standard. Six classes of tests are used. These
tests are designed to perform checks at compile time, at link time,
and during execution.

-0- -



INTRODUCTION

1.1 PURPOSE OF THIS VALIDATION SUMMARY REPORT

This VSR documents the results of the validation testing performed on
t A,-!a compiler. Testing was carried out for the following purposes:

Co attempt to identify any language constructs supported by the
.!rJnpiler that do not conform to the Ada Standard

%itmt1o diof uslpported nureCOl5.IC
•rd by the Ada Sta.ua,.-d.

Cu determine that Lh -n i-lplement&i-.n-dependent, . wilviour is
v.01.owed by the Ada Stanl-ir,-

if th.is cui,,piler ;.s conx,,-ted by Nth" nu 2 the d c.XtLC', of
ie-.ording h i;-1. i ci es i procedure:-" -,... i.-, i hy the .\da

I 11,-ganisation (AVO) on-site te.vasg was , .rdcted Erom
I Tn j . Lhrough 4 June 198/ -i,. Alsys Inc, Waltham MA 02154.

1.2 Uwt: OF THIS VALIDATION SUM4ARY REPORT

Ccnsistent with the national laws of the originating country, the AVO
may make full and free public disclosure of this report. In the
Ujnited States, this is provided in accordance with the "Freedom of

,.,.,mat,;. Act" (5 TS.C. 552). The results of this validation
0,lj on to the <-oinpoters, opera.:ioig systemr, and compiber versions

f i 1in t-h. ; re-Fport.

.i- , ,uiation -; Lepresented on the signature page of this report do,o rept.:r.t or warrant that all statements set forth in this report

ire ic( l;.atc and c:omplete, or that the subject compiler has no
noncor, ",,-. ,LiLLes to the Ada Standard other than those presented.
Copipe_ -," this report are available to the public from:

Ada Information Clearinghouse
Ada Joint Program Office
OUSDRE
The Pentagon, Rm 3D-139 (Fern Street)
Washington DC 20301-3081

or from:

Ada Validation Facility
The National Computing Centre Ltd
Oxford Road
Manchester
Ml 7ED
United Kingdom
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INTRODUCTION

Questions regarding this report or the validation test results should
be directed to the AVF listed above or to:

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard
Alexandria VA 22311

--.. ...NCES

aeferenco Manual for the Ada PL q'aminq La19Ugl L
ANSI/MI ,-. STD-1815A, IE'9 1983.

i.. ValidaLion Oraniz;.-t'un: Policies ind Pcocedu'. , "'[tM[ '
~.,oration, ,4N 1912, P_ 83-1.601.

3. Ada Compiler Validation Capabilily Implementer's Guide,
SofTech, Inc., !~c 1994.

DEFINiION OF TERMS

The Ada Compiler Validation Capability. A set of programs
that evaluates the conformity of a compiler to the Ada
language specification. ANSI/M[L-STD .181-5A.

- i-. -'c' ANSI/MIL-STD-L815A, Febioary 1983.

The agency requesting validation.

AVE The NAtional Computing Centre Ltd. In the context of
this report, the AVF is responsible for conducting
compiler validations according to established policies
and procedures.

AVC The Ada Validation Organization. In the context of this
report, the AVO is responsible for setting procedures for
compiler validations.

Copile- A processor for the Ada language. In the context of this
report, a compiler is any language processor, including
cross-compilers, translators, and interpreters.

Failed test A test for which the compiler generates a result that
demonstrates nonconformity to the Ada Standard.
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INTRODUCTION

Host The computer on which the compiler resides.

Inapplicable A test that uses features of the language that a compiler
test is not required to support or may legitimately support in

a way other than the one ,!xpect-ed by the test.

Passed te-t A test for which a compiler generates the expected

result.

rh,C.. io :c.t r fos- ;vhich a uomp , j z, .. Code.

A pf..,(g'dm that checks:- a compiler's oniotnti LLy regardkn,j a
particalar feature Drv features t, th- 'Ada Standard. Tn
the context of this report, the itr'n : d to desijnate
a single tast, ,whi.c,. may :m,,, ' , more Ciles.

A teH E- found to ., , ri,:. ir-ek2L .- nd not ised to 7h:-:,k
confo-itLy to test Lh' Ada lanyu. ye spe: i.-tion. A
test -l-w be incorrect because it has an invalid test
objectKi.,._. fails to meet Lts test objective, or contains
illegal o" erroneous u'.;e of the language.

ACVC TEST CLASSES

- i:, to the Ada Statidrd i.s measured using the ACVC. The ACVC
S '.toth legal and 0.., qal Ada prograns structured into six test

A, B, C, 1), E, and L. The first letter of a test name
Ident .. the class tU: whic ., it -",bngs Cl.ass A, C, U, and E tesis
are ox.'.utable, and special. program units are used to report their
cesults during execution. Class B tests are expected to produce
• ,inpila i'-,n errors. Class L tests .tre expected to produce link errors.

'lass A tests check that ley.,L Ada programs can be successfully
compiled and executed. However, no checks are perf-ormed during
execution ,:," see if the test objective has been met. For example, a
Class A test checks that reserved words of another language (other
than al' . ,ready reserved in the Ada language) are not treated as
resetv,4 words by an Ada compiler. A Class A test is passed if no
errors ice detected at compile time and the program executes to
produce a PASS17r) iressage.

Class B tests check that a compiler detects illegal language usage.
Class B tests are not executable. Each test in this class is compiled
and the resulting compilation listing is examined to verify that every
syntax or semantic error in the test is detected. A Class B test is
passed if every illegal construct that it contains is detected by the
compiler.

1-4
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INTRODUCTION

Class C tests check that legal Ada programs can be correctly compiled
and executed. Each Class C test is self-checking and produces a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when
it is executed.

":'Lds tests check the compilation and execution capabilities of a
cr-mril .r Since there are no requirements placed on a compiler by the
A-i;i Star,.ld for some p,' rameters--f(or:" example, the iumber of

~. ~i .'. ." .,itted in a ..,onp .. . -, ,)- the nu i. , .r of . - in a
, copil er -.,-y ref, . tc , 1 , a Cl,--, . -s D tc'-;t ani -1L ;! .

i . compi i.e Che, .':.re, i .- .lass D test. Fails _. .. )mr le
0e,;,.-¢ Il 1capa. '.1 of the coipiler is excee.1",, the te -it is

: ..is inappli .Ir ble. a C -1-s D test comitpiles siucceL:stf1.ly,
checking and pm!,,,2. a PA.-PI) or FATT,ED message durinq

: . , test is se~f-checi.Ly an,", ,orodu(-.us a NOT APPFUCABLE,
PA', ,i.0, oi "AILED message wheni it. is comtp Lled and executed. Huwever,
':h.a Ala Standard permits an implementation to reject progcrams

S,, , i n some featu.ires addresse(I by Class E tests during
,1,,;pi ,dtion. Thetofore, a Class E test is passed by a compiler if it
s comp, led -;uccessfull ', and executes to produce a PASSED r-ssage, or
f it J, rc.ected by the compiler for an allowable reason.

Class L. tests check that incomplete or illegal Ada programs involving
multipLe. separately compiled units are detected and not allowed to
• yocu.. Class L tests are compiled separately and o,xecnti.on is
,- ;. A Class (, test passes if it is rejec ted .-t link t-ime--that

, .~~tLtempt to execute the main program must generate an error
ct-;nj € ,,;F ore any declarations in the main program or any units

refirenced by the main program are ., aborated.

Two lil'i -..L' units, the package REPORT and the procedure CHECK FILE,
• upport the self-checking features of the executable tests. The
:package REPORT provides the mechanism by which executable tests report
,..D FAILED, or NOT APPLICABLE ,.esults. It also provides a set of
ic]entity functions used to defeat some compiler optimization
WL*owed by the Ada Standard that would circumvent a test objective.
Che procedure CHECK FILE is used to check the contents of text files
1-iLtten by some of the Class C tests for chapter 14 of the Ada
;-andard. The operation of these units is checked by a set of
executable tests. These tests produce messages that are examined to
verify that the units are operating correctly. If these unit-, are not
operating correctly, then the validation is not attempted.

1-5



INTRODUCTION

The text of the tests in the ACVC follow conventions that are intended
to ensure that the tests are reasonably portable without modification.
For example, the tests make use of only the basic set of 55
characters, contain lines with a maximum length of 72 characters, use
small numeric values, and place fzatures that may not be supported by
all implementations in separate tests. However, some tests contain
va 1. es that require the test to be customized according to

,- °n.-tai-t-, -, .,pecit ic va]ues--for example, an illegal File name. A
-.h values used toL th ii 'A i -ion are 'od i .Aope,; ,i

.; ~ o'f-reci ly ~;ru. encb~ t :-Ii -i ;u . nd
conC fmity Lc' th. Ada Sfandacd eiLher meeting the pas-

r'i. ter, ieu For the test or "v showing that the test is
.e t, the i.miplei,.,entition. Aniy test that ,aas determined to

111 .,g .: 'guag , .ut or an ' rroious 1. i(JU,1g
, - is withdrawn ti.,m . ,'r , there'o re, i.s not used i.n

compiler. The ta.3t- ,.Lt ,i,.itn .t Lhe ti, ot validation )ce
-nr, , Appendix D.

1-6



CHAPTER 2

CONFIGURATTOl rNFORMATION

,, RA'rION TE, L'!'D

-A.- i te compilatl.-:,i syL..;,a .." P i. a.1wi Lion was .es- , ed .n1der
',)W4 ,. rf onfiguration:

AlsyCOMP .O( . ,

.. csi.on: L.8

- cation Expi.r-ation G)ate:

'.5, (;) p t -

Machine : IBM PC AT

Operating Systey-t: IBM DOS
.,20

Memory SizeL. Machi.ne I :
512K, 4 MB extended memory,
90 MB hard disk.
Machine 2 :
640K, 8 MB extended memory
(4 MB software configurable),
120 MB hard disk

Taqet Computer:

Same as host

Communications Network: Not applicable
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CONFIGURATION INFORMATION

2.2 IMPLEMENTATION CHARACTERISTICS

One of the purposes of validating compilers is to determine the
behaviour of a compiler in those areas of the Ada Standard that permit
:.Trementations to differ. Class D and E tests specifically check for
sucai implementation differences. However, tests in other classes also

*' • characterize an implementation. This compiler is characterized by theS lowir.g interpro'Ltions of th' Ada Sta,-idard:

'he c0,pile" c,,rrectly process-.:s ,oinpilat-i 'ns ,ooit ai.,ing loop
'tatements nested to 17 levels, olock .,tomtn nested to 65
, vel S, and recursive procediur:, sep ai ..ompile:1 as

•ubuni t nested to 17 ?,vels. [1:. cort1tly ,rss a
joipil. 1tion coirttaining ':3 tvariaWLes in tho dU_.... -, declaLo ,-'

Viat. (See teL.ts D5';A03A, .(! (8 tests), D560018 o94)o35E. .G (3
:.sLs), and D29002K.)

iversaL integer calcu lations.

A:\ implementation is allowed to uject universal integer
-;alculations having values that exceed SYSTEM.MAX INT. This
implementation does not reject such calculations and processes
them correctly. (See tests D4AO 2A, D4AO02B, D4AO04A, and
D4A004B.)

,.. eLfined types.

This implementation suipports the additional predefined types
SHOR-_INTEGER, LONG INTEGER and LONGFLOAT, in the package
'-ANDARD. (See tests 986001C and 386001D.)

Based literals.

An L plementation is allowed to reject a based literal with a
value exceeding SYSTEM.MAX INT during compilation, or it may
raise NUMERIC ERROR or CONSTRAINTERROR during execution.
This implementation raises NUMFPFC ERROR diiring execution.
(See test E24101A.)

2-2



CONFIGURATION INFORMATION

Array Types.

An implementation is allowed to raise NUMERIC ERROR or
CONSTRAINT ERROR for an array having a 'LENGTH that exceeds
STANDAPP.INTEGER'TAST and/ .,, SYSTEM.MAXINT.

A packed BOOLEAN array b'av.iaj a 'LENGTH exceedi.ng TNTEGER'LAST
ra .,es no exe-Dion whe:rn t'he array type is ,].cl[,led or when

.irray ar- i. '". Ked o ,'ed. (S .- st C5z 1 e .

., :.o-d ,,,isi ,. , 100FrEAtl ari-ay ,tith more i jan
.ISTh . 'l components taises CONSTRAINT ERROR wheii The

X..xngth -'f a dimen.s; ii i-s calculated and excer'-1 - TN'PPGER'jAST.
'See te,,:r C52104Y.,

A null trray -, L: ,_ cV1CeVion or l.eie.h jreate; than
INTEGER' ILAoL' nay ..id:,e UUMFRIC L..RRCr" or CONSTRAINT :,1ROR
either when declared o- assigned. Alternatively, ,An
implementation may accept the declaration. However, lengths
must match in array slice assignments. This implementation
does not raise NUMERICERROR when the array type is declared.
(S,- . test E52103Y.)

In assigning one..dimensiona_ array types, the expression
appears to be evaluated in its entirety before
CONSTRAINT ERROR is raised when checking whether the
expre:-sienTs .oibtype is compatible with the target's subrype.
il issignini fwo-dimensional array types, the expressiot does
lot appear to be evaluated in its entirety before
O;7i6TRAINT Ri<ROR is raised when checking whether the

expression's subtype is compatible with the target's subtype.
(See test C52013A.)

Discriminated types.

.tring compilation, an implementation is allowed to either
accept or reject an incomplete type with discriminants that is
lised in an access type definition with a compatible
d i.scriminant constraint. This implementation accepts such
-,Wbtype indicati.,ns. (See test E38104A.)

En ass'. .qning record types with discriminants, the expression
appoars to be evaluated in its entirety before
CONSTRAINTERROR is raised when checking whether the
expression's subtype is compatible with the target's subtype.
(See test C52013A.)

2-3
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CONFIGURATION INFORMATION

Aggregates.

In the evaluation of a multi-dimensional aggregate, all
choices appear to be evaluated before checking against the
index type. (See tests C43207A and C43207B.)

Ir the evaluation of an aggre~j.ie containing suibaggrejites,
ail chloices are not evaliatei before b-'Inq checked for

ki. .-al bounds. ~ets:E3

.. iiice -evaluated IPfora , 3 ,1 ;TRA L-N.T ,LR.RoR is raised
ci lbound iln a nonnull range of a nonnull aggregate does ,ot
)iuJto an index subtypo'. (S3:~ test E43211B.)

An i ~nnainmay ai ' _)x eelacation of ai parametper!-ss
funcKi-n and aii enumera.-;ion lit,.rai having the same profiile in
the sime io-mediate scope, or [t may r.-Ject the function
declaration. (f it accepts the function declarations, the use
of the enumeration litera~As identifier denotes the function.
This impl hmentation rejects the declarations. (See test
E66001D.)

Representation clauses.

'ih-: Ada Standard does nuat - iqui i-e an implempntat- 'ion to support
t*-pi:-sentation claum~es. TE a representation cliliise is not
supported, then the implementation must reject it. While the
operation of representation clauses is not checked by Version
1.8 of the ACVC, they 1--ie used in testing other language
features. This implementation accepts 'SIZE for tasks, and
'SMALL clauses; it rejects 'STORAGE SIZE for tasks, and for
collections. Enumeration representation clauses, including
those that specify noncontiguous values, appear to be
suppoirted. (See tests C55B16A, C87B62A, C87B62B, C87B62C, and
BClOO2A.)

*Pragmas.

t'ha pragma INLINE is supported for procedures and functions.
,See tests CA3004E and CA3004F.)

I nput/Output.

The package SEQUENTIAL_10 can be instantiated with
unconstrained array types and record types with discriminants.
The package DIRECT_-10 can be instantiated with unconstrained
array types and record types with discriminants without
defaults. (See tests AE2l0lC, AE2l0lH, CE22OlD, CE22OlE, and
CE24OlD.)

-2-4



CONFIGURATION INFORMATION

An existing text file can be opened in OUT -FILE mode, can be
created in OUTFILE mode, and cannot be created in INFILE
mode. (See test EE3lO2C.)

More than one internal file can be agssciated with each
external file for text I/0 for reading only. (See tests
CE3lllA.E (5 tests).)

~:~t~al OP'" ;nternal file -a , as-v ciated with -i-h

..Ixternal f - ~e fr sequellti l 1 1/o L~). -ading only. (See --'sts
Ct -07A. .F (I i-sts) .

More than one internA_' 'ile can be associaLnd ,ith each
external- file for direr(- t/0 for reading only. I~qie tests

-'n exLornai file associ'tted dith mut,: th---t- one inter nal file
.. '.inot be dleleted. (See test n;I1F2.1LoB.),

Tur~moix.- -.y sequentii and 1.',;:rct L'iles are given a name.
Tei~pocary files given names are not deleted when they are
cl,-;ed. (Sne tests CE2lO8A and CE2lQ8C.)

Cenerics.

Generic subprogram declarations and bodies can be compiled in

-eparate compilations. (See test rA2OO9F.)

Generic package declarations duid bodies can be compiled in

separate comnpilations. (See tc7sts r.X2OO9C and BC3205D.)

2-5
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CHAPTER 3

TEST TNP(YRMATIOJ

1* WSULTrS

,8 of i' ACVCuiti ?,3:.9test's. IJhen vtI I o
-_,T)P_003 was performed, I" tests- had beenj wit-hd(rawn. The

1 q 2380 tests were pr -:ntiaily ipplicable to Chis_ val~idation.
Trhe A'VV.k determined -that 196 tests were inapplicable to this
i'Mh)i.iM-'rildtiof, and thit the 2184 appl.icable tests were passed by the-

.ihe A,,i- concludes that the testing results demonstrate acceptable
confo-rn'Ly to the Ada Standard.

'21i,,IMARY OF TEST REqtJTTS BY CLASS

UTEST CIASS TOTAL

A B C D E L

Pa:tJ69 865 1178 13 13 46 2184

Failed 0 0 0 0 0 0 0

Tnapplicable 0 2 190 4 0 0 196

:.!Iirawn 0 7 12 0 0 0 19

TO'I~f, 69 874 1380 17 13 46 2399
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TEST INFORMATION

3.3 SUMMARY OF TEST RESULTS BY CHAPTER

RESULT CHAPTER

2 3 4 5 6 7 8 9 10 11 12 14 TOTAL

102 53 334 24i i6l. 97 136 261 129 32 218 218 2184

- 0 0 0 0 0 0 0 0 0 0 , 0

iqpp1icable 14 72 86 4 0 0 3 1 1 0 ) 15 196

W i t"',Twn 0 5 5 0 0 1 1 2 4 0 1 0 19

L16 430 425 247 .6t 98 140 264 134 32 219 233 399

WITHDRAWN TESTS

The following 19 tests were withdrawn from ACVC Version 1.8 at the
time of this validation:

.'32114A C41404A B74101B
' 33203C B45116A C87B50A

C48008A C92005A
3: ,'4A B49006A C940ACA

B? '1A B4A010C CA3005A..D (4 tests)
BC3204C

See Appendix D for the reason that each of these tests was
Si thdrawn.

3.5 IN1APPLICABILE TESTS

Some tests do not apply to all compilers because they make use of
fedt.res that a compiler is not required by the Ada Standard to
;: *.,)rt. Others may ,epend on the result of another test that is
A h,,r inapplicable or withdrawn. For this validation attempt, 196

tests were inapplicable for the reasons indicated:

C34001F and C35702A use SHORTFLOAT which is not supported by this
compiler.

D55AO3E..H (4 tests) because the compiler only processes
compilations containing loop statements nested to 17 levels.
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TEST INFORMATION

*B86001D requires a predefined numeric type other than those
defined by the Ada language in package STANDARD. There is no such
type for this implementation.

*C86001F redefines package SYSTEM, but TL~i, 10 is made obsolete by
this new definition in this implementation and the test cannot be
executed since the pacK-iqe. REPORT is deppndent on the par~-lge
TEXT 'TO.

:C'/er~.'6 ':;es the 'Sli!,,GE SZF -,I zs c spcify the collection
siz _ or vr access type wll I. * .- t !Z.; ortod by this compiler.
,'e 'sTORA(4E SIZE clause i~s r iict. duri-yrg compi.1--ition.

c~~ hocks~ i~p~noain foc wh ich the synal ei _ i'nd largest
,;11~: intp1U~TO ar, diff .,.rent from the sinal Le st -tnd

a..W;tvalues jfl -YlrQTf()N '; Lr This i.s. 11(A k:hf% C-Ase for
* Ii lementation.

BA'eoui.E requires that duplicate names of subunits with a common
ancestor be detected at compilation time. This compiler c.orrectly
-Jet.-cts the error i~t link timie and the AVG rules that such
behaviour is ar-eptable.

' 2107B..E (4 tests), CE21103, CE2l111D, CE2l1lH, CE3lllB..E (4
tests), CE3114B, and CE3115A are inapplicable because multiple
Lnternal files cannot be associated with the same external file
ihs~n nne file is open for writing. The proper exception is rained

'rtultiple access is attefapted.

- *:~Jbecause mode -IN FILE H *#o supported Eor SQETA_0

*CE2l0;,,l because mode INFILE is not suppo'rted frDIRECT_10.

*The following 170 tests make use of floating-point precision that
exceeds the maximum of 15 supported by the implementation:

C24113L. .Y (14 tests)
C35705L..Y (14 tests)
C35706L. .Y (14 tests)
C35707L..Y (14 tests)
C35708L. .Y (14 tests)
C35802L. .Y (14 tests)
C45241L. .Y (14 tests)

2C45321L. .Y (14 tests)
C45421L. .Y (14 tests)
C45424L..Y (14 tests)
C45521L. .Z (15 tests)
C45621L. .Z (15 tests)
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TEST INFORMATION

3.6 SPLIT TESTS

If one or more errors do not appear to have been detected in a Class B
t- t because of compiler error recovery, then the test is split into a
se' t f smaller tests that contain the undetected ertors. These splits
are then compiled and examined. The splitting process continues until
all errors are detected by the compiler or until there is exactly one
error per .plit. Any Class A, Class ", , a CI E test that cannot be

u' r 4 i,"L:,; K s ol it into a s~t.

*2> et:. b T-at c,3fn be .'voce.; ,

required for 14 Clis.- :3 tests.

.. 005A i.3 3B0]A {37004A

84,,201D B45102A IR61U12A
8,' 11019 B62001," 1574401F
67,', ' 0IR B9100f4l, 895069A
895069B BC32( 5i0

3.7 AIPI)ITIONAL TESTING INFORMATION

3.7.1 Ptevalidation

Prior to validation, a set of test results for ACVC Version 1.8
pr e , ,-? h,. AlsyCOMP 003 was submi.-ed to {he AVF by tho applicant for
.ev.'. A, ,aly.is of these ro-n;ults denrm-,trated that the compiler
success:,:l..1y passed all applicable tests, and the compiler exhibited
the exper-.rrc, behaviour on all inapplicable tests.

3.7.2 T-d 'ethod

Testing ot \lsyCOMP_003 using ACVC Version 1.8 was conducted on-site
by a validation team from the AVF. The configuration consisted of two
IBM PC ATs operating under IBM DOS 3.20 which were both host and
target.

A tietic tape cont.,ining all tests was taken on site by the
,-i idation .'.eam for processing. The magnetic tape contained tests
;.oat m u ,.-se of implementation-specific values were customized
before belng written to the magnetic tape. Tests requiring splits
during the prevalidation testing were not included in their split form
on the magnetic tape.

The contents of the magnetic tape were loaded first onto a VAX 750
computer, where the required splits were performed. The processed
source files were then transferred to the host computer via an
Ethernet connection. Two IBM PC AT machines were used to process the
validation suite. Source files were transferred to the second IBM PC
using floppy disks.

3 -



TEST INFORMATION

After the test files were loaded to disk, the full set of tests was
compiled and linked on the IBM PC ATs and all executable tests were
run. Results were printed from a VAX 750 connected to the host
computer via Ethernet.

The compiler was tested using command scripts provided by Alsys Inc
,nd reviewed by the validation team. The following options were in

~"~, ~for testing"

,)pt ion ,ffe(.t
':ALLS - NL NED 'his option allows intertion of code for

subproqrams inline and mu.i; be s;et for the
pragma 1NTNE to be operative.

, , .. compiled, link:d-i and exeuted <as .ppwLiite) using a
singi. • ihost computer and ai single target coinpuLer. Test output,
compila;.ion listings, and job logs were captured on inagnetic tape and
archived at AVF. The listings examined on-site by the validation team
were also archived.

3.7.3 1TF. LST SITE

The validation team arrived at Alsys Inc, Waltham MA 02154 on 1 June
1987 and departed after testing was completed on 4 June 1987.
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COMPLIANCE STATEMENT

Ai~sy5 rflc2- has s'.bnittecl tbc3 tilowing
(::0npl ian(--.-;t ateme'nt c,.iicern ing the
AlsyCOMP_003.
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COMPLIANCE STATEMENT

Compliance Statement

.. :i.~ ' ration:

AtsyCOMP 0(V1 .,,,ion .3

.Auite' Ada* Compiler \Jabydaror :-tpauilkov. \'e(,_-.'t 8

Machine. 1PM PC 'Vl

Oper-atlng Sysiet: MM DOS 3 ",')

,' t Computer. Same .ts host

,.inUnications Network: Not applicable

?s mrade uo deliberate extensions to the Ada language standard.

~roCs to tJi.c pijii disclosiiji- of h report.

':ees to comply with the Ada t- 'eQrnrk policy, as defined bythe Ada Joint Prooei Offi,-e.

L. tP-C.A _________ Date: -Q "'F_4, S'q

Alsys In,.
A.rra A,,a -an
Vice P,' ,;'ent of Engineering,

'ais' registe-red trademark of the United States Government
(Ada Joint Program Office)

A-2

%I



APPENDIX B

APPENDIX F OF THE Ada STANDARD

j- only ..ai owed imp) t:,,;-!ntat d epen(I i c-I e s C~r 17espui~d :o
mP 1. cmentation -dependent pragmas, to cerf-a in umach i ne-d.c-pe=ndent

v-,:~itions is mentioned .in r;hapter 13 of MTT,-STD.-1815A, a'd !-.0
j~;Vwd reW. zions on~ reproset~itilon classes. :he

,.Lipkmej ita u n--d*7--,rendent char.-iteristics of 1-11P A U-yWOMP_003, V3.1 are
r lb.,h- i-n t-'w i"4lowiflj -;t2ctions which disciv.'- I: n lfe 1ruh

3<st~t :d in ? ;)Pendi': F oC tlt Ar;- Langu-,,jr ~ nr Malnual
~ 4.. u-.TD-1815A) (ILLtpiemerl aft on -specif ic wio u th

at -.ka(j c STANDARD are also included in this appendix. The
spVecificaftion of the package STANDARD is also included in this
appendix.)}

Package STANDARD is

typo T'I'TEGER is, -32 768 .. 1767;
type SHORT INTrEGER is range -t28 .. 127;
type LONG INTEGFR is range -2-147.483-648 -2 147 483 647;

type FLOAT is digits 6 range
-2#1.11. l1111 1111 1111 1111 1M~#E+127
2#1..±L1 --1,i11111 1111-1111-ll1#E+127;

type LONG_-FLOAT is digits 15 range
-2#1.1l11111 -111 11 11_i_111111111_1111

1111 111f#E1023_

1111_111f#E1023

typo. DURATTON is delta 0.001. r-ange -2 097 152.0 .2 097_151.999;

end STANDARD;
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AP:EINIWIX F

Irmfpleirentation Oe-.;nde-nt Characteristics

•iz, appekidi:c summarizes !--pei nai.,j.ti::l *'.cndent characteristics of ilhe Alsy. PC
.,'.'f Ada Compiler. This appendix a req,,,.I -,rt of the Referk -c ranu-al fo," ,he
:da Programming !.anguage (called thn RM in this appendix).

'Ihe sections of this appenli:x -,u as follows:

1. The form, allowed places, and effect of every implementation-dependent
pragma.

2. The name and the type of every implementation-dependent attribute.

3. The specificatioa of hn vackage SYSTEM.

4. The list of all restri,..iuf.s on representation clauses.

5. The conventions used for any imnplementation-ge'eratcd name derting
implementation-dependent components.

6. The interpretation of expressions that appear in address clauses, including
those for interrupts.

7. Any restrictions on unchecked conversions.

8. Any implementation-dependent characteristics of the input-output packages.

9. Characteristics of numeric types.

10. Other implementation-dependent characteristics.

11. Compiler limitations.

The name Alsys Runtime Executive Programs or simply Runtime Executive refers to the
runtime library routines provided for all Ada programs. These routines implement theAda heap, exceptions, tasking control, and other utility functions.

General systems programming notes are given in another document, the Application De-
veloper's Guide (for example, parameter passing conventions needed for interface with
assembly routines).

Appendix F. Implementation-Dependent Characteristics 1



I Implementation- Dependent Pragmas

Sprograms can interface with subprograms written in Assembler and other languages
hrough the use of the predefined prapma INTERFACE and the implementation -defined

or.agma INTER FACENAME

.. NTERFACE

Iragma 0-- ( F R'CACE specifies the naine ui an t.4m~isubprogram and the name of
he rr&. :, language for which paramc-i- sngil'~' will be generated.

v-IN I' ',, F NCF tak- tz rr specifi-d b,- the R M:

peagriui IN-'ERFACL 1ra iante, ~ipr :,n name),

wl'ere.,

" language name is ASSEMBLER or ADA.

" subprogram name is the name used within the Ada program to refer to the
interfaced subprogram.

['he only two language names accepted by pragma INTERFACE are ASSEMBLER and
i~The full implementtio., requiremen nntt-ts for writiag pragma TNTERFACE subpro-

-ia. re described in the A,.d!icatrfca Ilev'loper's G':ide.

['he ha.tguage naxne used wi the pragmna INTERFACE does not have to have any re-
(atiortsl1~p to the language actually used to write the interfaced subprogram. [t is used
only ' tell di.. Compiler how to generate subprogram calls; that is, what kind of
:)ad1- .,,r passing tezhniques to use. The prograinnmer can interface Ada programs with
subrt,'-.inns written in any other (compiled) language by understanding the mechanisms
)ised fur parameter passing by the Alsys PC AT Ada Compiler and the corresponding
mechanisms of the chosen external language.

4.2 INrERFACENAME

Pragma INTERFACE__ NAME associates the name of the interfaced subprogram with the
external name of the interfaced subprogram. If pragma INTERFACE__ NAME is not
used, then the two names are assumed to be identical. This pragma takes the form:

pragma INTERFACE__NAME (subprogram-name, siringjleral);

where,

N subprogram name is the name used within the Ada program to refer to the
interfaced subprogram.

* siring__literal is the name by which the interfaced subprogram is referred to
at link time.

2 Alsys PC AT Ada Compiler. Appendix F. Version 3.)



The piagma IN IERFACE__NAME is used to identify routiines in other languages that
are not named with legal Ada identifiers. Ada identifiers cain only contain letters, dig-
its, or mnderscores, whereab the DOS Linker allows external names to contain other
ch-iwpa: s~, for example, the dollar qign (S) or commercial -it sign (@). These characters

*-_ io in the siri; liter,-d arqitmnt of he pragma INTER ACE__NAME.

[he prag-- i1% IER FACE. _NAAli is il'vW- aL the same p~aLe, .. aii Ada program as
the pragn,;' I rERFACE. (Lu. o 'n reso ictions can be found in section 13.9 of the
RM.) 1iovever, th.., pragma !NTERFACE __NAME must alwrys o'ciir after fl, 'ragma

. J'Tf'Z' " F declar~oioni for the interfac-d subprogram.

'%f~i .ra (hie pragma JN II-.ifACE __NAME is passedl through unchanged to
the D)OS ';biecz file (The DOS tols ;-sually ignore the case of external identIf;I
Ik..4ever -iecent versions of VJ.1NK86 ind Microsoft Liw'lei~s hiave options to trea
external identifiers in a c-qse-sensitive mnanner.) The maximum length of the
string__literal is 40 characters. This limit is not noted by the Compiler, but is truncated
by the Binder to mert the Intel object inodule format standard. Certain DOS tools have
smaller limits. (For example, the IBM Macro Assembler limits external identifiers to 31
characters.)

The Ruinme Executive contains several external identifiers. All such identifiers begin
with either the string *ADA9" Or the string "ADAst. Accordingly, names prefixed by "ADAS" '

or "ArIAswj . h-uld be nvoided by the user.

1-xample

package SAM4PLE-DATA is
function SAMPLE-DEVICE (x: 1PIrrGER) return INTEGER;
function PROCESS-SAMPLE MX W~EGER) return INTEGER;

ptivate
pragm INTERFACE (ASSEMBLER, SAMPLE-DEVICE);
pragma INTERFACE (ADA, PROCESS-SAMPLE);
pragma INTERFACE-NAME (SAMPLE-DEVICE, "DEVIOSGETSAMPLE"I);

end SAMPLE-DATA;

1.3 Oth~er Pragas

Pragma PRIORITY is accepted with the range of priorities running from I to 10 (see the
definition of the predefined package SYSTEM in Section 3). Undefined priority (no
pragma PRIORITY) is treated as though it were less than any defined priority value.

In addition to pragma SUPPRESS, it is possible to suppress all checks in a given compi-
lation by the use of the Compiler option CHECKS.

Appendix F, Implementation -Dependent Characteristics 3
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2Implementation -Dependent Attributes

?'IS. -ARRAY For a prefix P that den,;.*s any type or Subtype±, dJiis at-
tribute yiClds the 'vaie 1* ZIE if P in an atray typ,- an
array subti.Pik; ,+1-rwise, k -;1d- the -!-e FALSF-

3 Specificationi if the package SYSTEM

S SYSIEM is

(1) Required Definitions.

type NAME is (1-80c86);

SYSTEMNAME co~nstant NAME :=' Ii3OA86;

STORAGEUNIT :constant :48;

MEMORY-SIZE constant := 640 * 1024;

MININT :constant -(2 **31);
MAXINT :ccr~tant :'2**31 -1;

MAX-DIGITS constant 15;

MAX-MANTISSA constant 31;
';:p4E ELTA constant :n291.0#E-31;

For the high-resotution timer, the clock resolution is

1.0 / 1024.0.

TICK :constant := 1.0 / 18.2;

.. Other System-Dependent Declarations:

subtype PRIORITY is INTEGER range 1 -. 70;

Though declared here as access to a STRING in fact this

can be used anywihere an ADDRESS is required by Ada.

*The type ADDRESS is, in fact, Implemented as an

8086/80286 segment:offset pair.

type ADDRESS is access STRING;

NULL-ADDRESS: constant ADDRESS :a null;

4 Alsys PC AT Ada Compiler. Appendix F, Version 3.)



*(2) MACHINE TYPE CONVERSIONS

w. ord t.i':-~c ~ *Used On
*ADDRESS, !:e. 4SW yi -ids the segmen t  0 Sw yi'elds the

-offset.

In 6, *zoi~z i -,. 3 5Y QEI'.. ek sopl type
i(A~e-.z.,.-r .3bits (for example :',TNfEuEU), i WORD 71FE is

n, Cl . -&i'cn ?Ited Or 16 ) jo exar 0, INTEGER), and
3 O Ctut3LE JAW P TYPE any "r L!tyta liiplnent-l :,n

* .- bits Oo'r xairpke, LON6_INTEGER, FLOAT, ADDRESS).

-Byte <c==> . ir~os

Get the ir-;t significant bytctt
generic

type aYTETYPE is private;

type WORDTYPE is private;
function t4SR (W: WORD-TYPE) return BYTETYPE;

* C-: tie L',.Ast significant byte:

i-eneric

type 8YfETYPE is private;

type WORDTYPE is * .)ivate;

Fui.ction LSB (W: tKOW TYPE) return BYrE TYPE;

*Comp~ose a word fior two bytest
generic

type BYTETYPE is private;

type WORDTYPE is private;

function WORD (MSB. LSB: BYTETYPE) return WORDTYPE;

-Word <== Double-Word convprsions:

-Get the most significant word:

generic

type WORD-TYPE is private;
type DOULE -WORDTYPE is private;

function MSW (W: DOUIBLE WORD TYPE) return WORD-TYPE;

-Get the Least significant word:
generic

type WORD-TYPE is private;

type DOUBLEWORD_TYPE is private;
function LSW(W: DOUIBLE WORD TYPE) return WORD-TYPE;
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Cocpxose a DATA doubte word from two words.

generic

type WORDTYPE is ,rivate;
The folLowin. zype mJis! be a data type

(for ex . , L)],GITt.,ER):

'. F t:ORD (.-MW, LSW: WORD TYPE)

,etu.n 0AfA. DrYJ8I.EYORD;

" Cook' i, " P,":-.ENCE double w,!.,' froa two Nol. 4

generic

• i . folt-+.. j .cype iust be a r er-' 0" .':o

(for ?-: ' a , access o, AflDRESS):

type EFODOUBLEWORD ii i.-'vate;
function REFERENCE (SEGMENT, ..FSET: WORDTiPE,

return REF DOUBLEWORD;

* (3) OPERATIONS ON ADDRESS *

- You can Z in add,?<.s via 'ADDRESS a~ttibute or by

instantijting the f'iitior F.RENCE, above, with

-° appropriate types.

- - ne addresses are used by the Compi l.;, ;or example,

-- the display is Located at the low end of the OS segment,

and addresses SS:O through SS:128 hold he task control

block and other information. Writing into these areas
will have unpredictable results.

In real mode, the nemory for DOS itself, including all the

interrupt vectors is also unprotected. Thus, any user of

ASSIGNTOADDRESS must be extr,-,ety careful.

Note that no operations are defined to get the values of

the segment registers, but if it is necessary an

interfaced function can be written.

generic

type OBJECT is private;

function FETCHFROMADDRESS (FROM: ADDRESS) return OBJECT;

generic

type OBJECT is private;
procedure ASSIGNTO ADDRESS (OBJ: OBJECT; TO: ADDRESS);

end SYSTEM;
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4 Restrictions on Representation Clauses

[he facilities covered in Chapter 13 of the RM are provided, except for the following
fentuires-

SAddress clause, -Are ;iot implemented.

Ihere is no bl nipleieia ation for any i4 the representation ':lauses.

.1 the Re _3rd Clause i not allowed for a derived record type.

.~~~o Chae.&resenta~on for RECORD tyje is n"ot implemented.

The Enumeration Cjr sicot alcw~ ~ is a r-inge constraint ti he

parent subtype.

*For the length clause:

- Size specificatioa: 'i'SIZE is ;n mplemented for types declared in a
generic unit.

-Specification of storage for a task activation: T'STORAGE -SIZE is not
implemented when T is a task type.

-Specification of small Co %i fixed point type: 'SMALL is resricted to
a power of 2, and the -.bsohite value of the exponent must be less than
3 1.

* Machine code insertions are not implemented; use instead pragma INTER-
FACE to ASSEMBLER to write assembly language routines.

5 Conventions for Impleiae ntation -Generated Names

rhe Alsys PC AT Ada Compiler may add fields to record objects and have descriptors
;-i memory for record or array objects. These fields are not accessible to the user
iirough any implementation- generated name or attribute.

I he following predefined packages are reserved to Alsys and cannot be recomipiled in
'Version 3.1:

ALSYSADA RUNT IME

ALSYS-BASIC-10

ALSYS-BASIC-DIRECT-10

ALSYS BASIC SEQUENT IALIO0
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6 Address Clauses

This version of the Alsys PC AT Ada Compiler does not support address clauses. Sup-
port is provided for Ada interrupt entries; please see Chapter 6 of the .Ipplication De-

T-, er'7 Guide for details

7 Res 4iCctdons on !.',ihecked Cti'iversiowis

-. 1' coiversions ir aliowed between aiiy types. 4t is 1t; rogramm.:r'. re-
..)isity to determine if the desired effect is achiev!d

8 Input -0,tput Packages

The RM defines the predefined input-outpui packages SEQUENTIAL_10, DIRECT _10,
and TEX_ 10, and describes how to use the facilities available within these packages.
The RM also defines the package 10 EXCEPTIONS, which specifies the exceptions that
can :,e raised by the predefined input-output packages.

In addition the RM outlines the package LOW LEVEL_O, which is concerned with
low-level machine-dependent input-output, such as would possibly be used to write de-
vice drivers or access device registers. LOW LEVEL _10 has not been implemented.
The use of interfaced subprograms is recommended as in alternative.

.. 1 Correspondence between External Files and DOS Files

Ada input-output is defined in terms of external files. Data is read from and written to
external files. Each external file is implemented as a standard DOS file, iocluding the
use of STANDARDINPUT and STANDARDOUTPUT.

fhe name of an external file can be either

" the null string

0 a DOS filename

" a DOS special file or device name (for example, CON and PRN)

If the name is a null string, the associated external file is a temporary file and will cease
to exist when the program is terminated. The file will be placed in the current directory
and its name will be chosen by DOS.

If the name is a DOS filename, the filename will be interpreted according to standard
DOS conventions (that is, relative to the current directory). The exception
NAME ERROR is raised if the name part of the filename has more than 8 characters
or if the extension part has more than 3 characters.

If an existing DOS file is specified to the CREATE procedure, the contents of the file
will be deleted before writing to the file.

8 Alsys PC AT Ada Compiler, Appendix F, Version 3.1



If a non-existing directory is specified in a file path name to CREATE, the directory
will not be created, and the exception NAMEERROR is raised.

F;-ror Handling

.. frors are translated into Ad:i exc.,:.os, as det'ined iii the RM by package
1c XCEPTIONS. In particular, DEVICE t.RROR ". raised in cases of dt,'. not

* unkniown media, disk f,.ll , r hardwxac on !he 4isk (sw,. as read or ...rite

The FORM Parameter

l-he ..)nly accepted value of the FORM para'meter of the various CREATE and OPEN
procedures is the null string. The f,.wtions FORM of TEXT _10 and (any instantiation
of) DIRECT__10 and SEQUENTIAL_10 always return the null string. USEERROR is
raised if a non-null FORM string is passed to any CREA'fL- , , OPEN procedure.

8.4 Sequential Files

i",r iequential ac,.,s. die file is viewed as a seqtence of values that are transferred in
the irder of ;,eir appeaiance (as produced by the program or run-time environment).
This is sometimes called a stream file in other operating systems. Each object in a se-
quential file has the same binary representation as the Ada object in the executable pro-

.5 Direct Files

For direct access the file is viewed as a set of elements occupying consecutive positions
in a linear order. The position of an element in a direct file is specified by its index,
which is an integer of subtype POSITIVECOUNT.

DIRECT" 10U only allows input-output for constrained types. If DIRECT _10 is in-
stantiated for an unconstrained type, all ,'lls to CREATE or OPEN will raise
USE ERROR. Each object in a direct file will have the same binary representation as
the Ada object in the executable program. All elements within the file will have the
same length.

8.6 Text Files

Text files are used for the input and output of information in ASCII character form.
Each text file is a sequence of characters grouped into lines, and lines are grouped into a
sequence of pages.

All text file column numbers, line numbers, and page numbers are values of the subtype
POSITIVECOUNT.
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Note that due to the definitions of line terminator, page terminator, and file terminator
in the RM, and the method used to mark the end of file under DOS, some ASCII files
do not represent well-formed TEXT_10 files.

A text file is buffered by the Ruynime f ,'.' ;i.me unless

t name-s a device (for exampl. Of,! or PRN).

it is SI'ANDARD 'NPUT or .S'hANDARD OUTPUT and has no- heen
redirected.

iot r,.ditected, prompts writz. o ;.k, STANDARD._OUTPUT' with th.; w .,;dare Pu F'
.,la .pp"ar before (or when) i (>-T 1-r G+l r _IIE) occurs.

, funwdons !i-,'D OF PAGE and END OF F!I.,E al,.',s -vwen FALSE when the
file is a device, which includes the use of t11 file, CON, and STANDARD _INPUT when
:t is not redirected. Programs which would tile to check for end of file wh,i ihe file
may be a device should handle the exception N:NO ERROR instead, as in the follow';g
example:

Example

~'eg in
oop

Display the prompt:

TEXTIO.Pir ("-- 0); h

-. Read th. -text line:

TEXTIO.GErLINE (COMMAND, LAST);

Now do - %-iething with COMMAND (1 .. LAST)

end leoop,

exception

when TEXT IO.ENDERROR z>

null;

end;

FND ERROR is raised for STANDARDINPUT when AZ (ASCIISUB) is entered at
0he keyboard.

8.7 Access Protection of External Files

Standard DOS does not provide any access protection for external files. In a network
environment, access protection is dependent on the network operating system.

8.8 The Need to Close a File Explicitly

The Run'ime Executive will flush all buffers and close all open files when the program is
terminated, either normally or through some exception.

10 Alsys PC AT Ada Compiler, Appendix F. Version 3.)
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However, the RM does not define what happens when a program terminates without
closing all the opened files. Thus a program which depends on this feature of the
Ry-inae A-xecutiye might have problems when ported to another system.

J. 9 l~o-sitation on the pfoccdure RV.SET1

AxL iixtoe:-- file opened foi input cartnui be RESET for output. However, an internal
~tfor output can bRESET for iniut an,] .-an subsequently be RESET ba3ck t-c

e 'rl;diternal files can be associated with the samne external file ildy If all the internal
'd~ are opened with mode IN__ MODE. However, if a file is opene-d with mode
JUT -MODE and then changed to IN_-MODE with the RESET procedure, it cannot be
-ha red.

Care should be taken when performing multiple itiput.-output operations on an external
file during tasking because the order of calls to the I/O primitives is unpredictable. For
example, two strings output by TEXT_IO.PUT__ LINE in two different tasks may appear

1,ii* w.:tput file with interleaved characters. Synichioniza~utno / nca uha
it,,c user's responsibility.

Ci xrI_10 files STANDARDINPUT and S IANDARDOUTPUT are shared by
iC- sk ; of an Ada program.

!tt i osrANDARDINPUT is not redirected, it will not block a program on in -
1tasks not waiting for input will continue running.

9 Characteristics of Numeric Types

Integer Types

in & of values for ijureger types declared in package STANDARD are as follows:

SHORT-INTEGER -128 .. 127 2**7 -

INTEGER -32768 .. 32767 2**15 -1

LONG-INTEGER -2147483648 .. 2147483647 -- 2**31 1

For the packages DIRECT__ 10 and TEXT_kO, the range of values for types COUNT

and POSITIVECOUNT are as follows:

COUNT 0 .. 2147483647 -2**31 1

POSITIVECOUNT 1 .. 2147483647 -. 2*31 1
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For the package TEXT_10, the ranage or values for the type FIELD is as follows:

FIELD 0 .. 255 -2 - 1

Flu *.htg Point T-9,. Attributes

FLOAT J 1I..AT

,:iTS 6

EMAX

EPSIL.N 9.53674E-07 8.81/8E-16

LARGE 1.93429C+Z5 2.5110E+61

SAFEEMAX 125 1021

SAFE-SMALL 1.17549E-38 2.?507E-308

SAFE LARGE 4.65353F.i .,24Z-"+307

FIRST -3.40282Et38 •1.79769E 308

LAST 3.4028?E 38 1.79769E*308

MACHINE RADIX 2 2

MACNINE-MANTISSA 24 53

MACHINEERAX 128 1024

MACHINE EMIN -125 -1021

MACHINE ROUNDS true true

MACHINE OVERFLOWS false false

SIZE 32 64

9.3 Attributes of Type DURATION

DURATIONIDELTA 0.001

DURATION'SMALL 0.0009765625 (a 2*( 10))

DURATIONIFIRST -2097152.0

12 Alsys PC AT Ada Compiler. Appendix F, Vers~on 3.1



DURATION'LAST 2097151.999

DURATION'LARGE same as DURATION'LAST

10 Other Implementation - ependent C!1;4ar.teiistics

0 I Use of the Floating-Point C(r -- ' : ,ui T" t87)

is,s PC AT Ada Compiler gnerates inst,, u,.ois to use the fl, ~iiw, point copro-
- :ll floating point op-,-ations (but, olr* course, not for ope ati', rnvol,-ing only

SO ... "!.:al).

,tia Pi;nt coprocessoc, 8087 or 80287 -, lef ror the eecution of programs
i e arithmetic on f1o-;ng ,oint values. rh , ! ocessor is i,,*eded if the

!T -- 1O or FIXED _O packages of TEX C10 are u3ed.

"-oc the AT, the Runtine Executive will detect the absence of the floating )oint copro-
:essor if it is required by a program and will raise NUMERIC _ERROR. The user is

warned to not run a floating point program ;.,n an XT without an 8087. rhe result of
doing so is that the XT will wait indefinitely until a power on reset.

I Characteristics of the Heap

. iECKED I)EALLOCAHION is implemented for all ,,Ada access objects except
acc-cs objects to tasks. Use of UNCHECKEDDEALLOCATION on a task object will
lead to unpredictable results

fh(crc is no management of collections (via the 'STORAGE SIZE representation clause
on access type) although small objects are managed more efficiently than normal heap
objects.

All objects whose visibility is linked to a subprogram, task body, or block have their
storage reclaimed at exit.

AI he (jaximum size of the heap is limited only by available memory. User programs
ni.king use of the Protected Mode feature have a heap which includes all available
ncemory below the 640K limit plus the size of the heap file which is in the extended
memory RAM disk.

All objects created by allocators go into the heap. Also, portions of the Runtime Execu-
tive representation of task objects, including the task stacks, are allocated in the heap.

10.3 Characteristics of Tasks

The default task stack size is IK bytes (32K bytes for the environment task), but by
using the Binder option STACK.TASK or the SETOPT program, the size for all task
stacks in a program may be set to a size from IK bytes to 64K bytes.

Appendix F, Implementation-Dependent Characteristics 13
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Normal priority rules are foilowed for preemption, where PRIORITY values are in the
range I .. 10. A task with undefined priority (no pragma PRIORITY) is considered to
be lower than priority 1.

'h.- iav titnum timeable lelay is

1.0/18.2 seoyads u t'( XT, .cn-

1.0/1024.0 seconds on a PC Ar whein ihe high -i,.olution timer is in effect
througli the TIMER = FAST nF-~o the RIND ccrnmand.

imi R iii, numbtr of active tisks is reii.e 'ai y memory kisage,

I ~.<.~erof a ie-odezvous ihxce a c..ept bnody code ji its ows izk Ren-
dezvous with an empty accept body (for 3ynchronization) does not cause a context

Th, u4iair program waits for completion of all tasks dependent upon library packages
bct ore terminating.

Abnormal completion of an aborted task takes place immediately, except when the ab-
normal task is the caller of an entry that is engaged in a rendezvous, or if it is in the
process of activating some tasks. Any such task becomes abnormally completed as soon
-is tht - in question is exited.

"he nw.s, ge

GLOBAL BLOCKING SITUATICN DETECTED

s printed to STANDARU, OUTPUT when the Ruirne Execui~ detects that no further
progress is possible for u;my task in thn nrogram. The execution of the program is then
abandoned.

10.4 Definition of a Main Subprogram

A library unit can be used as a main subprogram if and only if it is a procedure that is
not generic and that has no formal parameters.

10.5 Ordering of Compilation Units

The Alsys PC AT Ada Compiler imposes no additional ordering constraints on com-
pilations beyond those required by the language. However, if a generic unit is in-
stantiated during a compilation, its body must be compiled prior to the completion of
that compilation.
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11 Limitations

Ii;Compiler Limitations

a he maxi, w identifier length i'S )' h*1aracters.

SThe wlaximum line length is 255 characters.

.2 The 'naximurn .oiiwbr .1 'unique identifiers per compilation unit is 2500.

a The maxi~iun .iumber 'l. comnpilation inii ill. a 10t!ary is 1000.

I I (-rware Related Limitations

* The maximum size of the generated code for a single compilation unit is
65535 bytes.

* The maximum size of a single array or record object is 65522 bytes. The
maximum size of a static record is 4096 bytes.

* The maxiimum size of a single stack frame is 32766 bytes, including the data
for inner package subunits "unnestea" to the parent frame.

* The mnaximumn amount of data ki the global dpata area is 65535 bytes, in-
cluding compiler generated data that goes into the GDA (about 8 bytes per
compilation uni: plus 4 bytes per externally visible subprogram).

* The maximum amount of data in the heap is limited only by available mnem-
ory.

11.3 Runtime Executive Limitations

*Task stacks are only allocated in low memory (that is, below 640k).
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APPENDIX C

TEST PARAMETERS

Cer;:3iLn tests in the ACVC make use of implementation-dependent values,
such :-s the maximum length of an input line and inv~lid file names. A
test ;-bat makes use olt such values .6 identifieK1 by the t-xtu~ision .TST

i~n file name. Actual value3 t, esbthAde ~eiiidb
.i :hat begin with a doll;hir sign. A val. = -mst be substit~lited fot-

each 7': these names before the_ test is run. The values used for this
va&i.L1i:'on are given bfelow.

A" J 1,1: ?,4 VALUJE

Iden(Ji-ier the size of the If
maxinun, input line length 254 characters
with varying last character.

$BIG_1D2 .... .A2
Identifier the size of the I I
maximum input line length 254 characters
with varying last character.

*IG 1, 0 A.... .A3A. ... A
Idenitifierc the size of theI I I
maximum input line length 127 127 characters
wiith vareying middle character.

dentitLer the size of the I I I I
maximum input line length 127 127 characters
with varying middle character.

,?BIG _TNT ITL 0.... .0298
An integer literal. of value 298 1
with innugh leading zeroes so 252 characters
that is is the size of the
maximum line length.

$BIGREALLIT 0.... 069.0E1
A real literal that can be I I
either of floating- or fixed- 249 characters
point type, has value of 690.0,
and has enough leading zeroes to
be the size of the maximum line
length.
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TEST PARAMETERS

NAME AND MEANING VALUE

$BLANKS 235 blanks
A sequence of blanks twenty
characters fewer than the size
of the maximum line length.

;,COUN'T LAST 2147483647
A :universal integer IiteraL
4,le uale is TEXT_IO.COU1'rP I[AST.

, EXTENDEDASC t [ CHARS "abcdefghijklmnopqrstuvwxyz
A string literal containing all !S

' 3CT( characters with
b.a gr.',Jics that are not

I? -"4,ic 55 Ada character

,-,;FIELD LAS't 255
A universal integer literal
:.'_ value is TEXTIO.FIELD'LAST

$EiLE NAME WITHBADCHARS X)]!@ $^&~Y
An illegal external file name
that eith-.r contains invalid
chi ,,:vte.i o: is too long if no
inv - ! i,. ,rharacters exist.

$FILE dAME _WITH WILD CARD CHAR XYZ*
An external file name that
either contains a wild card
character or is too long if no
wild card characters exists.

$GREATER THAN DURATION 2 097 151.01
A universal real value that lies
between DURATION'BASE'LAST and
DURATION'LAST if any, otherwise
any value in in the range of
DURATION.

$GREATER THAN DURATION BASE LAST 10_000_000.0
The universal real value that is
greater than DURATION'BASE'LAST,
if such a value exists.

$ILLEGAL EXTERNAL FILE NAME1 BAD-CHARACTER*^

An illegal external file name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$ILLEGAL EXTERNAL FILE NAME2 MUCH-TOO-LONG-NAME-FOR-A-FILE
An illegal external file name
that is different from
$ILLEGAL_EXTERNAL_FILENAMEl.

$INTEGERFIRST -32768
The universal integer literal
ei -. !ion whose value is
TL,,, , ;"' FIRST.

$INT '(T.. LAST 12767
Th= I -'uersal integer literal
expre .ior, wlhose valkie is
TN "';7' '[A/

.o Ti'n DURATION -100 000.0
A universal real value that lies
between DURATION'BASE'FIRST and
DURATION'FIRST if any, otherwise
any va ie in the range of DURATION.

$LESS THAN DURATION BASE FIRST -10 000_000.0
The-universal real value that is
less than DURATION'BASE'FIRST, if
such a value exists.

$MAX DIGITS 15
The universal integer literal
whose value is the maximum digits
supported for floating-point types.

*INX £ LEN 255
The universal integer literal
whose value is the maximum input
line length permitted by the
implementation.

$MAX INT 2147483647
The universal integer literal
whose value is SYSTEM.MAXINT.

$NAME LONGLONGINTEGER
A name of a predefined numeric
type other than FLOAT, INTEGER,
SHORT FLOAT, SHORT INTEGER,
LONGFLOAT, or LONGINTEGER if
one exists, otherwise any
undefined name.
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TEST PARAMETERS

NAME AND MEANING VALUE

$NEGBASEDINT 8#777777777776#
A based integer literal whose
highest order nonzero bit falls
in the sign bit position of the
representation for SYSTEM.MAX TINT.

I* 'A SCII CHAR ILYPE (NON NULL,)
In~ erureraitnd type definition for
-i 71-izactE type whose literals

ire flhF identifier NONNULL and
aill r~nASCII characters with

~rm,~h~egraph ics.
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APPENDIX D

WITHDRAWN TESTS

-< .t are withdrawn from the ACVC because They do not conform to
the -1ndard. The following 19 tests had been withdrawn at thein-me cI ..Alidat. n testing for the reasons ind ,d A reference ,-f

- or: '"A-ddddd" is to an Ada Commentary.

An untemrinate, -itring literal occ:rs ai: -ine 62.

B3 The reserved t4ord "IS" is inisspelid at line 45.

• C34O18A: The call of function G at li.ne 114 is ambiguous in
the presence of implicit conversions.

C35904A: The elaboration of subtype declarations SFX3 and
SFX4 may raise NUMERIC ERROR instead of CONSTRAINT
ERROR as expected in the 

test.

. B37401A: The object declarations at lines 126 through 135
follow subprogram bodies declared in the same
declarative part.

• C41404A: The values of 'LAST and 'LENGTH are incorrect in
the if statements from line 74 to the end of the
test.

.'&[16A: ARRPRIBL 1 and ARRPRIBL 2 are initialized with a
value of the wrong type--PRIBOOLTYPE instead of
ARRPRIBOOLTYPE--at line 41.

• C48008A: The assumption that evaluation of default initial
values occurs when an exception is raised by an
allocator is incorrect according to AI-00397.

. B49006A: Object declarations at lines 41 and 50 are
terminated incorrectly with colons, and end case;
is missing from line 42.

. B4AO10C: The object declaration in line 18 follows a
subprogram body of the same declarative part.
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WITHDRAWN TESTS

B74101B: The begin at line 9 causes a declarative part to be
treated as a sequence of statements.

C87B50A: The call of "/=" at line 31 requires a use clause
for package A.

Cq?005A: The "1"for type PACK.BIG_ TNT at line 40 is not
visible without a use clause fc: 1thp package PACK.

A~40ACA: Th(- assunp1~iur that allocated task M'T will run
prior to the tivi-n program, and thus assign SPYNUMB
the value che'kepd for by the main program, is
erroneous.

CA..)05A. .0: No -ialid el-abuL-ation order ,:x L:Ls for th,-se tests.

Btc.3204C: The body of BC3204C0 is miissing.

D-2



II

I."
ID 77 C


